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SCR OPERATION ADVANTAGES AND RELIABILITY 


Fairchild has sfodueed Silicon Controlled Rectifiers since 1964. Because all 
Fairchild Thyristors are made by the PLANAR* process, they offer the user 
the following advantages in operating characteristics and reliability. 


Operation Advantages 

Consistently higher maximum operating junction temperatures (T; MAX = 
150°C) allow operation of Fairchild thyristors over a wider range of ambient 
temperature excursion without sacrificing blocking voltage, forward current, 
or gate triggering abilities. 

Lower blocking (leakage) currents allow lower gate trigger currents in the 
thyristor and reduce the power loss during the non-conducting or blocking 
state. 


Increased gate sensitivity allows control of higher load currents with lower 
gate trigger currents. This results in higher power gain and increased design 
flexibility for the triggering circuit. 


Reliability 
Reliability of a semiconductor depends on the susceptibility of a given 
junction to ambient influences within the encapsulation. The passivation 
techniques of the PLANAR process prohibit external influences from con- 
taminating and degrading the iunction surface, thus insuring longtime 
reliability. 

The long term stability of the PLANAR passivated junctions enous more 
exacting circuit design and reduces circuit drift with time. 


PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE 


D.C. 
Forward 


Current 
Category 


0.5 


Package 


TO - 46 


Current 
@ Trax 
Amp @ °C 
0.40 @ 85° 


Amp . Case 


0.25 @ 75° 
Case 


0.26 @ 125° 
Case 


TO - 18 0.35 @ 100° 
Case 


0.40 @ 85° 
Case 


1.25 @ 85° 
Case 


2.0 TO -5 1.25 @ 100° 
Amp Case 


Max. Gate Rated 
Trigger Frwd. & Rev. FSC 
Current Blocking Type 
@ 25°C Voltage Number 
mA Volts 
0.20 50 2N4096 
100 2N4097 
200 2N4098 
0.05 15 2N892 
30 2N894 
60 2N896. 
100 2N898 
200 2N900 
0.02 30 2N948 
60 2N949 
100 2N950 
200 2N951 
0.20 15 2N876 
30 2N877 
60 2N878 
100 2N879 
150 2N880 
200 2N881 
300 2N882 
0.02 15 2N884 
30 2N885 
60 2N886 
100 2N887 
150 2N888 
200 2N889 
300 2N890 
0.20 50 2N4108 
100 2N4109 
200 2N4110 
0.10 25 2N4212 
50 2N4213 
100 2N4214 
150 2N4215 
200 2N4216 
250 2N4217 
300 - 2N4218 
2.0 30 FT1881 
60 FT1882 
100 FT1883 
150 ¢ FT1884 
200 FT1885 
0.20 15 FT1869 
30 FT1870 
60 FT1871 
100 FT1872 
150 FT1873 
200 FT1874 


* Planar is a patented Fairchild process. 


PLANAR SILICON CONTROLLED RECTIFIER SELECTION GUIDE 


D.C. Max. Gate Rated 
Forward Trigger Frwd. & Rev. FSC 
Current Current Current Blocking Type 
Category Package @ Tyyax @ 25°C Voltage Number 
Amp@ °C mA Volts 
1.30 @ 80° 0.20 25 FT2009 
Case 50 FT2010 
100 FT2011 
200 FT2012 
300 FT2013 
4.0 | TO-5 1.60 @ 85° 0.10 25 2N2322 
Amp Case | 50 2N2323 
100 2N2324 © 
150 2N2325 
200 2N2326 
250 2N2327 
300 2N2328 
025 25 2N2322A 
50 2N2323A 
100 2N2324A 
150 2N2325A 
200 2N2326A 
250 ~ 2N2327A 
300 2N2328A 


SUGGESTED FAIRCHILD PLANAR EQUIVALENTS 


The following are all released EIA registered thyristors which Fairchild equivalent package, blocking voltage and gate sensitivity. 
offers, or for which a close equivalent is offered. All FT numbered types are identical to EIA registered types except for slight 
Where Fairchild does not offer the registered type, an equivalent is sug- package differences (EIA TO-9 or isolated case TO-5 versus FSC TO-5 with 
gested based on approximate forward current rating, same or closest anode connected to case). 
FSC FSC 
EIA Equiv. EIA EIA Equiv. 
Type Pkg. Type Pkg. Type Pkg. ; Type Pkg. Type  —S—- Pkg 


2N876 TO - 18 2N876 TO - 18 2N1884 TO -9 FT1884 TO-5 2N3005 TO-18 2N4108 TO - 18 
2N877 TO - 18 2N877 TO - 18 2N1885 TO -9 FT1885 10-5 2N3006 TO- 18 2N4109 TO - 18 
2N8/8 10-18 2N878 TO - 18 2N2009 __Isol. Case FT2009 T0-5 2N3007 TO - 18 2N4109 TO - 18 
2N879 TO- 18 2N879 TO - 18 2N2010 TO-5 FT2010 TO-5 2N3008 TO- 18 2N4110 TO.- 18 
2N880 TO - 18 2N880 TO - 18 2N2011 TO-5 FT2011 TO-5 2N3027 TO -18 2N4108 TO - 18 
2N881 TO - 18 2N881 TO - 18 2N2012 TO-5 FT2012 TO-5 2N3028 TO-18 2N4109 TO -18 
2N882 TO - 18 2N882 TO - 18 2N2013 _Isol. Case FT2013. = «TO-5 2N3029 TO-18 2N4109 TO - 18 
2N884-: TO - 18 2N884 TO - 18 2N2322 TO-5 2N2322 10-5 2N3030 TO - 18 2N885 TO- 18 
2N885 TO- 18 2N885 TO - 18 2N2322A T0-5 2N2322A 10-5 2N3031 TO- 18 2N886 TO - 18 
2N886 TO- 18 2N886 TO-18 2N2323 TO-5 2N2323 TO-5 2N3032 TO - 18 2N887 TO - 18 
2N887 TO- 18 2N887 TO - 18 2N2323A 10-5 2N2323A 10-5 2N3254 TO - 46 2N884 TO-18 
2N888 TO- 18 2N888 TO - 18 2N2324 TO-5 2N2324 TO-5 2N3255 TO - 46 2N885 TO - 18 
2N889 TO- 18 2N889 TO- 18 2N2324A 10-5 2N2324A 10-5 2N3256 TO - 46 2N886 10-18 
2N890 TO-18 | 2N890 TO- 18 2N2325 TO-5 2N2325 TO-5 2N3257 TO - 46 2N4096 TO - 46 
2N892 TO- 18 2N892 TO - 18 2N2325A 10-95 2N2325A 10-5 2N3258 TO - 46 2N4096 TO - 46 
2N894 TO -18 2N894 TO - 18 ~ 2N2326 TO-5 2N2326 TO-5 2N3259 TO - 46 2N4097 TO - 46 
2N896 TO - 18 2N896 TO - 18 2N2326A 10-5 2N2326A 10-5 2N3555 TO-5 2N2323A 10-5 

2N898 TO - 18 2N898 TO - 18 2N2327 = =10-5 2N2327 T0-5 2N3556 TO-5 2N2324A = T0-5 

2N900 TO - 18 2N900 TO - 18 2N2327A =10-5 2N2327A 10-5 2N3557 TO-5 2N2324A 10-5 

2N948 TO - 18 2N948 TO - 18 2N2328 TO-5 2N2328 TO-5 2N3558 TO-5 2N2326A [0-5 

2N949 TO - 18 2N949 TO - 18 2N2328A 10-5 2N2328A 10-5 2N3559 TO-5 2N2323 TO-5 

2N950 TO - 18 2N950 TO - 18 2N2344 TO-5 2N2322A 10-5 2N3560 TO-5 2N2324 TO-5 

2N951 TO - 18 2N951 TO - 18 2N2345 TO-5 2N2323A 10-5 2N3561 TO-5 2N2324 TO-5 

2N1869 TO -9 FT1869 TO-5 2N2346 TO-5 2N2324A 10-5 2N3562 TO-5 2N2326 TO-5 

2N1870 TO -9 FT1870 TO-5 2N2347 TO-5 2N2325A T0-5 2N4096 TO - 46 2N4096 TO - 46 
2N1870A' 10-9 FT1870 TO-5 2N2348 TO-5 2N2326A 10-5 2N4097 TO - 46 2N4097 TO - 46 
2N1871 TO -9 FT1871 TO -5 2N2679 TO - 18 2N885 TO - 18 2N4098 TO - 46 2N4098 TO - 46 
2N1871A' T0-9 FT1871 TO-5 2N2680 10-18 2N886 TO - 18 2N4108 TO - 18 2N4108 TO - 18 
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EIA 


Type 
2N1872 


~ 2N1872A' 


2N1873 
2N1874 


2N1874A' 


2N1875' 
2N1876' 
2N1877' 
2N1878' 
2N1879' 
2N1880' 
2N1881 
2N1882 
2N1883 


Type 


2N876 
2N877 
2N878 
2N879 
2N880 
2N881 
2N882 
2N884 
2N885 
2N886 
2N887 
2N888 
2N889 
2N890 
2N892 
2N894 
2N896 
2N898 
2N900 
2N948 
2N949 
2N950 
2N951 


Pkg. 


TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
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SUGGESTED FAIRCHILD PLANAR EQUIVALENTS 


FSC 
_ Equiv. 

Type Pkg. 
FT1872 TO-5 
FT1872 TO-5 
FT1873 TO -5 
FT1874 TO -5 
FT1874 TO -5 
2N2322A TO-5 
2N2323A T0O-5 
2N2324A TO-5 
2N2324A 10-5 
2N2325A T0O-5 

- 2N2326A 0-5 
FT1881 TO -5 
FT1882 TO -5 
FT1883 TO -5 


EIA 


Type 


2N2681 
2N2682 
2N2683? 
2N2684? 
2N26857 
2N2686? 
2N2687 
2N2688 
2N2689 
2N2690 
2N3001 
2N3002 
2N3003 
2N3004 


Pkg. 


FSC 
Equiv. 


Type 


2N887 
2N889 
2N885 
2N886 
2N887 
2N889 
2N4108 
2N4109 
2N4109 
2N4110 
2N885 
2N886 
2N887 
2N889 


Pkg. 


EIA 

Type Pkg. 
2N4109 TO - 18 
2N4110 TO - 18 
2N4144 TO - 52 
2N4145 TO - 52 
2N4146 TO - 52 
2N4147 TO - 52 
2N4148 TO - 52 
2N4149 TO - 52 
2N4212 TO-5 
2N4213 TO-5 
2N4214 TO-5 
2N4215 TO-5 
2N4216 TO-5 
2N4217 TO-5 
2N4218 TO-5 


SILICON CONTROLLED RECTIFIERS NUMERICAL INDEX 


Page No. 


15-4 
15-4 
15-4 
15-4 
15-4 
15-4 
15-4 
15-6 
15-6 
15-6 
15-6 
15-6 
15-6 
15-6 
15-8 
15-8 
15-8 
15-8 
15-8 
15-10 


15-10 
15-10 
15-10 


FT1869 
FT1870 
FT1871 
FT1872 
FT1873 
FT1874 
FT1881 
FT1882 
FT1883 
FT1884 
FT1885 
FT2009 
FT2010 
FT2011 
FT2012 
FT2013 
FT2014 
2N2322 
2N2322A 
2N2323 
2N2323A 
2N2324 
2N2324A 
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Type Page No. 


Type 


2N2325 
2N2325A 
2N2326 
2N2326A 
2N2327 
2N2327A 
2N2328 
2N2328A 
2N2329 
2N2329A 
2N4096 
2N4097 
2N4098 
2N4108 
2N4109 
2N4110 
2N4212 
2N4213 
2N4214 
2N4215 


2N4216 


— 2N4217 


2N4218 


FSC 
Equiv. 


Type 


2N4109 
2N4110 
2N4108 
2N4108 
2N4109 
2N4109 
2N4110 
2N4110 
2N4212 
2N4213 
2N4214 
2N4215 
2N4216 
2N4217 
2N4218 


Pkg. 


TO: 
TO- 
TO- 


TO - 


TO - 
TO - 


TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 
TO - 


18 
18 
18 
18 
18 
18 
18 
18 
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Page No. 


15-18 
15-18 
15-18 
15-18 
15-18 
15-18 
15-18 
15-18 
15-18 
15-18 
15-20 
15-20 
15-20 
15-24 
15-24 
15-24 
15-28 
15-28 
15-28 
15-28 
15-28 
15-28 
15-28 


2N876 THROUGH 2N882 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


© FORWARD CURRENT RATING OF 0.35 AMPS DC ATT, = 100°C. 
¢ BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS PHYSICAL DIMENSIONS 
© MAXIMUM GATE TRIGGER CURRENT OF 200 HA ATT, = 25°C in accordance with 

¢ RELIABLE PLANAR CONSTRUCTION sev ee. yoke) eutiNe 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperature —65°C to +150°C 
TOperating Temperature —65°C to +150°C Se4tine 
tLead Temperature (Soldering, 10 second time limit) +230°C Plane 4} 
Maximum Currents 
RMS Forward Current Tc. = 100°C leas) 430 mA 
(180° Conduction Angle) (Note 2) T, = 25°C | 300 mA 
Continuous Forward Current TT; = 100°C lec) 350 mA 
(Note 2) T, = 25°C 240 mA 
Average Forward Current Tc = 100°C lerAv) 280 mA 
(180° Conduction Angle) (Note 2) T, = 25°C 192 mA 
TPeak Recurrent Forward Current Tc = 100°C lean 20 Amps 


(Repetition rate of 60 pps 
or higher, < 0.01 duty cycle) | 
{Surge Current To = 100°C Nexisurgey | 20 Amps 
(Rectangular pulse of 0.2 
ms duration, peak) 


tPeak Forward Gate Current T. = 100°C loem 250 mA ere aala ne 
: imensions in inches 
Maximum Voltages (Te = —65°C to +100°C) Leads are gold-plated Kovar 
+Peak Reverse Gate Voltage Nene 5.0 Volts Sh nO a ae ean are 
TDC Forward and Reverse Blocking Views Vem 2N876 15 Volts : 
Voltage , . 2N877 30 Volts 
2N878 60 Volts 
~ 2N879 100 Volts 
2N880 150 Volts 
2N881 200 Volts 
2N882 300 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC : S.-i , TEST CONDITIONS 


Tey Forward Blocking Current | ) Vax = Rated Vy, Rey = 1.0 k2 
they (125°C) Forward Blocking Current 5 Vax = Rated Vey, Roy = 1.0 k2 
Tey . Reverse Blocking Current | , Vax == Rated Vay, Re, = 1.0 k2 
TIpyx(125°C) Reverse Blocking Current Vax = Rated Vey, Rey = 1.0 k& 
Reverse Gate Current (except 2N882) Vox = —2.0V, I, =0 
Reverse Gate Current (2N882 only) , Vox = —5.0V, 1, =0 
Gate Trigger Current | Via =9.0V, R, = 1002, Reg = 10 k&2 
Gate Trigger Voltage a “20: 64. ; Vaan = 95.0V, R, = 1002, Ro, = 100% 
Holding Current | ~ 5, Via = 9.0V, |-=—150 HA 
On Voltage (Note 3) f , I; = 200 mA 
Critical Rate Of Rise Of Anode Voltage | Van = Rated Vij, Ro, = 1.0 k& 
tJEDEC Registered Values *Planar is a patented Fairchild process. 
NOTES: 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5° Gamat 
and a junction to ambient thermal resistance of 350°C/Watt. 

(3) Pulse Conditions: Length = 300 us; Duty Cycle < 2%. 

(4) Ambient temperature derating curves are derived with no external heat sink connected. 


-AIR CHILD 


SEMICONDUCTOR 
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MAXIMUM RATINGS — 


FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 


HALF WAVE CONDUCTION* 
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Tc ~ MAXIMUM ALLOWABLE CASE TEMPERATURE ~ °C 


*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 
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HOLDING CURRENT 
VERSUS CASE TEMPERATURE 


Ty > HOLDING CURRENT ~ mA 
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FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* 
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bs 
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25 150 
T, - MAXIMUM ALLOWABLE AMBIENT TEMPERATURE ~ °C 
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TYPICAL ELECTRICAL CHARACTERISTICS 


I gq > GATE TRIGGER CURRENT - yA 


lex» Ipy > FWD. AND REV, BLOCKING CURRENT - HA 
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GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 
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100 
Te ~ CASE TEMPERATURE - *¢ 


FORWARD AND REVERSE 
BLOCKING CURRENT : 
VERSUS JUNCTION TEMPERATURE 


T, ~ JUNCTION TEMPERATURE ~ °C 
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GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 


Voy ~ GATE TRIGGER VOLTAGE - VOLTS 


Tr ~ CASE TEMPERATURE ~ °C 


RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE 


dVidt - CRITICAL RATE OF RISE OF ANODE VOLTAGE - V/us 


Te ~ CASE TEMPERATURE - °C 


0 
75-50 -% 0 8% 50 7 100 125 150 


ALLOWABLE CRITICAL RATE OF 


-2N884 THROUGH 2N890 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


¢ FORWARD CURRENT RATING OF 0.35 AMPS DC AT T, = 100°C 
¢ BLOCKING VOLTAGE CAPABILITY TO 300 VOLTS 

e MAXIMUM GATE TRIGGER CURRENT OF 20 uA AT T, = 25°C 

e RELIABLE PLANAR CONSTRUCTION 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


TStorage Temperature —65°C to +150°C 
TOperating Temperature , —65°C to +150°C 
tLead Temperature (Soldering, 10 second time limit) +230°C 
Maximum Currents : 
RMS Forward Current To = 100°C Nerpysy 430 mA 
(180° Conduction Angle) (Note 2) T, = 25°C 300 mA 
Continuous Forward Current TT. = 100°C lec) 350 mA 
(Note 2) Ty = 25°C 240 mA 
Average Forward Current -=100°C tay 280 mA 
(180° Conduction Angle) (Note 2) Ty, = 25°C 192 mA 
tPeak Recurrent Forward Current To = 100°C Leen 20 Amps 
(Repetition rate 60 pps or | 
higher, < 0.01 duty cycle) 
TSurge Current To = 100°C Ne iisurge) 20 Amps 
(Rectangular pulse of 0.2 
ms duration, peak) 
Peak Forward Gate Current To = 100°C lor 250 mA 
Maximum Voltages (To = —§5°C to +100°C) NOTES: All dimensions in inches 
{Peak Reverse Gate Voltage Ven 5.0 Volts Aree Wer nell) connaceeu ease 
TDC Forward and Reverse Blocking Vem Vem 2N884 15 Volts Package weight is 0.43 grams 
Voltage 2N885 30 Volts 
2N886 60 Volts 
2N887 100 Volts 
2N888 150 Volts 
2N889 200 Volts 
2N890 300 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL 


Tex 

+1-(125°C) 
Tex 
tley (125°C) 


CHARACTERISTIC 


Forward Blocking Current 

Forward Blocking Current 

Reverse Blocking Current 

Reverse Blocking Current 

Reverse Gate Current (except 2N890) 
Reverse Gate Current (2N890 only) 
Gate Trigger Current 

Gate Trigger Voltage 

Holding Current 

On Voltage (Note 3) | 
Critical Rate of Rise of Anode Voltage 


TJEDEC Registered Values 


NOTES: 


(1) These ratings are limiting ‘gales above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 
and a junction to ambient thermal resistance of 350°C /Watt. 

(3) Pulse Conditions: Length = 300 ws; Duty Cycle < 2%. 

(4) Ambient temperature derating curves are derived with no external heat sink connected. 
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TEST CONDITIONS 


Vay = Rated Vey, Rey = 1.0 k& 
Vax = Rated V,,,, 
Vax = Rated Vay), 
Vax = Rated Vay), 
Von = —2.0V, 
Vox = —9.0V, 
Vaa = 9.0V, 
Vag = 9.0V, 

Via = 9.0V, 

I; = 200 mA 

Vaan = Rated V,,,, 


A 
R, = 1002, R., = 1002 
le = —50 uA 


*Planar is a patented Fairchild process 
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- FAIRCHILD THYRISTORS 2N884 THROUGH 2N890 


MAXIMUM RATINGS - 


FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE 
HALF WAVE CONDUCTION* 
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INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 
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Ip ~ INSTANTANEOUS FORWARD CURRENT - AMPS 


HOLDING CURRENT 
VERSUS CASE TEMPERATURE 
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To ~ CASE TEMPERATURE - °C 
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Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 


GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 
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FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* 


125 150 
- MAXIMUM ALLOWABLE AMBIENT TEMPERATURE -°C 


TYPICAL ELECTRICAL CHARACTERISTICS 


GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 


Voz 7 GATE TRIGGER VOLTAGE --VOLTS 


ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE 


= 1.0 kQ 


oe 
an erie 
2. 50 75 100 125 150 
ig? CASE TEMPERATURE - °C 


dV/dt - CRITICAL RATE OF RISE OF ANODE VOLTAGE - V/s 


—2N892 + 2N894 «- 2N896 « 2N898 * 2N9O00 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


CHARACTERIZED FOR TURN-OFF CAPABILITY 


e 
e FORWARD CURRENT RATING OF 0.3 AMPS AT T, = 75°C PHYSICAL DIMENSIONS 
e MAXIMUM GATE TRIGGER CURRENT OF 50 “A AT T, = 25°C 
e RELIABLE PLANAR CONSTRUCTION 
| in accordance with 
ABSOLUTE MAXIMUM RATINGS (Note 1) JEDEC (TO-18) outline 
Maximum Temperatures | 230 
Storage Temperature —65°C to +150°C. ne DIA. - : 209 DIA. 
tOperating Temperature —65°C to +125°C : 3 
tLead Temperature (Soldering, 10 second time limit) + 230°C 030 
Maximum Currents MAX. 
RMS Forward Current Te= 75°C Ane 300 mA Seating *- “ 
(180° Conduction Angle) (Note 2) T, = 25°C 188 mA 
Continuous Forward Current TT. = 78°C lec) 250 mA Sense 
(Note 2) T, = 25°C 145 mA 500 MIN. 
Average Forward Current | To = 75°C leravy 190 mA 
(180° Conduction Angle) (Note 2) T, = 29°C 120 mA 
+Peak Recurrent Forward Current To = 75°C lem 10 Amps 


(Repetition rate of 60 pps or 

higher, < 0.01 duty cycle) : 
TSurge Current | Tg = 75°C. lem (surge) * 20 Amps 

(Rectangular pulse of 0.2 

ms duration, peak) 


+Peak Forward Gate Current To=75C lon, 250 mA 
Maximum Voltages (T, = —65°C to +75°C) | 3 

TPeak Reverse Gate Voltage Vorm 5.0 Voits 

+DC Reverse Blocking Voltage Vem 15 Volts NOnKS? “Aivarniandiens iw inches 

+DC Forward Blocking Voltage Vex 2N892 15 Volts Leads are gold-plated Kovar 
2N894 30 Volts ; Anode internally connected to case 
2N896 60 Volts Package weight is 0.43 grams 
2N898 100 Volts 
2N900 200 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL . CHARACTERISTIC MIN. — TYP. MAX. | UNITS : TEST CONDITIONS 


Tlex Reverse Blocking Current 0.004 10 7 Vix = —15V, Rox = 1.0 k& 

They Forward Blocking Current 0.004 10 Vax = Rated V,,,, Rey = 1.0 k2 

TI..(125°C) Forward Blocking Current 2.0 100 } Vax = Rated V,.,, Rey = 1.0 k2 

Tlep Reverse Gate Current 0.1 10 Voc =—5.0V, L= 

Tle Gate Trigger Current 20 930 Via = 9.0V, R, = 1002, Re, = 10 k2 
TVer - Gate Trigger Voltage 0.4 0.64 0.7 Via = OOV, R, = 1002, Re, = 1002 
Tleo - Gate Turn-Off Current | 2.0 [- = 4.0 mA 
? Veo Gate Turn-Off Voltage 1.5 |. =4.0 mA 
TV; On Voltage (Note 3) | 1.05 2.0 I. = 250 mA 
TV, On Voltage (Note 3) 0.75 10 | I. = 4.0 mA 
Ttoq , Gate Controlled Turn-Off Time (Note 4) 15 , I- =4.0mA, 


Veo = 4.0V 


TJEDEC Registered Values *Planar is a patented Fairchild process 


NOTES: 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 125°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 
and a junction to ambient thermal resistance of 350°C /Watt. 

(3) Pulse Conditions: Length = 300 ws; Duty Cycle < 2%. 

(4) Measured in test circuit shown on page 2. . 

(5) Ambient temperature derating curves are derived with no external heat sink connected. 


= = == 


SEMICONDUCTOR 
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FAIRCHILD THYRISTORS 2N892 - 2N894 - 2N896 - 2N898 - 2N900 


MAXIMUM RATINGS © 
FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM 


ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE 
se HALF WAVE CONDUCTION* os HALF WAVE CONDUCTION* 
SE aaa ease 
ett LLL ELE wot nl | | | vores || 
"TPPCCCONTTTTTTT} et LAPe LN TT 
c TTRTTTINNTTIL Se ETN NCL 
Bw Cr TENT Sn HARITEEIEDSSSE thy 
So LLNS LL | 
Se THTLAEATLLAAAS\SUE NA 
SECT SP TAELIUGAIAITUATAA\ 
40 
20 
‘3 30 75 100 Fe 25 50 75 100 125 
Tc ~ MAXIMUM ALLOWABLE CASE TEMPERATURE ~ °C T, ~ MAXIMUM ALLOWABLE AMBIENT TEMPERATURE ~ °C 


*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE 


- VERSUS FORWARD CURRENT . VERSUS CASE TEMPERATURE ” VERSUS CASE TEMPERATURE 

TOLL] jee Ra eR 
¥ 2s : | 2 oot! | | tly won | 
TTT TTL CAS 
Ca can [ 
* &. : a Oe eae a 
= : Poa ee - 
a Be é s 
2 0 lied mel 8 S 0,2 - 

Fatt 0 1 0 ~75 -50 = -25 0 25 50 75 ~=-:100 dey 


I; - INSTANTANEOUS FORWARD CURRENT - AMPS Tc - CASE TEMPERATURE ~ °C 


GATE CONTROLLED TURN-OFF TIME TEST CIRCUIT 


+15V 
FORWARD AND REVERSE 


BLOCKING CURRENT 
VERSUS JUNCTION TEMPERATURE 


Rok 


_™ Ipx ~ FWD. AND REV. BLOCKING CURRENT - pA 


TINEA HI 


TANT 
: HN 
TANG 
TITTITTIN, 
: \ 


LF ~ JUNCTION TEMPERATURE - °C 


Time tog is the maximum negative pulse duration required to turn-off all devices. 
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FORWARD CURRENT RATING OF 0.26 AMPS DC AT T, = 125°C 
BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 

e MAXIMUM GATE TRIGGER CURRENT OF 20 uA ATT, = 25°C 

e RELIABLE PLANAR CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


2N948 THROUGH 2N951 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO-18) outline 


Storage Temperature —65°C to +150°C 
Operating Temperature —65°C to +150°C 
tLead Temperature (Soldering, 10 second time limit) — +230°C Seating 
Maximum Currents and Power _ Plane 
RMS Forward Current | TT, = 125°C lerRMs) 314 mA 
(180° Conduction Angle) (Note 2) T, = 25°C 236 mA Gio Pee 
Continuous Forward Current TT, = 129°C lec) 260 mA 016 DMA. 
(Note 2) T, = 25°C 180 mA 
Average Forward Current = tT. = 75°C lerayy 200 mA 
(180° Conduction Angle) (Note 2) Ty, = 25°C 150 mA 
+Peak Recurrent Forward Current * Tg = 110°C leew 660 mA 
tSurge Current | To = 75°C oe 1.0 Amp (\ it 
(1/ cycle sine wave, 60 Hz, peak) eae CATHODE AT 
+Peak Forward Gate Current To = 125°C leg 100 mA 
TPeak Gate Power Dissipation To = 125°C GM 200 mW 
tAverage Gate Power Dissipation To = 125°C Pasay 20 mW 
Maximum Voltages (T, = +25°C to +125°C) , 
+Peak Reverse Gate Voltage | Vee 5.0 Volts sean iL lglnd HRA 
TDC Forward and Reverse Blocking Vews Vem 2N948 30 oe | | Gaede ners conted case 
Voltages 2N949 60 Volts Package weight is 0.43 grams 
2N950 100 Volts 
2N951 200 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 
SYMBOL CHARACTERISTIC TYP. 


Tley Forward Blocking Current | : | , Vax = Rated V,,,, 
Tl_ey(125°C) Forward Blocking Current | Vax = Rated V,,,, 
Theo Reverse Blocking Current : Vax = Rated Vp), 
TIeo(125°C) Reverse Blocking Current : | Vax = Rated Vp, ), 
Reverse Gate Current eA 
Gate Trigger Current 
Gate Trigger Voltage 
Holding Current 
On Voltage (Note 3) 
On Voltage (Note 3) 
Critical Rate of Rise of Anode Voltage AA = Rated V,,,, 
TJEDEC Registered Values | | . | *Planar is a patented Fairchild process — 
NOTES: 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 44.5°C/Watt 
and a junction to ambient thermal resistance of 350°C/ Watt. 

(3) Pulse Conditions: Length = 300 us; Duty Cycle < 2%. 

(4) Ambient temperature derating curves are derived with no external heat sink connected. 
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FAIRCHILD THYRISTORS 2N948 THROUGH 2N951 


~ MAXIMUM RATINGS 


FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE edd aonb nial HALF WAVE CONDUCTION* 


0.25 


NUE ET ET Finer g | 
[Nts LETTE TLE 

NOTE 
Bis MONCH 


HSHGAGBEEAUSUEUSEEE 


| Saal 
Ler UTM 


sae 


\ 
eT TN 
| one | 


I - FORWARD CURRENT ~- AMPS 
I; - FORWARD CURRENT - AMPS 


Sw 
0 HILICILIELH TTS 


150 25 125 150 


25 50 15 100 15 
Te - MAXIMUM ALLOWABLE CASE TEMPERATURE - °C T,- MAXIMUM ALLOWABLE AMBIENT TEMPERATURE ~ °C 


*180° Conduction Angle for Sinusoidal Current Waveform: 50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE 
VERSUS FORWARD CURRENT VERSUS CASE TEMPERATURE VERSUS CASE TEMPERATURE 


3.0 1.0 

eee a | Pie ie ea 

a ae . 3 cre 
eH LIT IME 2 bo ae: 
TTI] CoE See SEE 
s : ae at a 
CIEE TT): Sa Seas ek 
g 's = a pl ae eS 
‘ ae He ae 
ee Stelzer ase ea 
75 -50 25 0 2 ~=s«S0. 75 100 128 = 150 -75 -50 -25 0 2 50 75 100 125 150 

Ip - INSTANTANEOUS FORWARD CURRENT - AMPS Tc - CASE TEMPERATURE ~ °C Tr - CASE TEMPERATURE - re 

pf FORWARD AND REVERSE ALLOWABLE CRITICAL RATE OF 

HOLDING CURRENT ; BLOCKING CURRENT RISE OF ANODE VOLTAGE 

VERSUS CASE TEMPERATURE VERSUS JUNCTION TEMPERATURE VERSUS CASE TEMPERATURE 


1.0 
PT | Tt Ia stoeal 


REV. BLOCKING CURRENT - pA 


a 


ty - HOLDING CURRENT - mA 


lex: bro > FWD. AN 
dVidt - CRITICAL RATE OF RISE OF ANODE VOLTAGE - V/us 


_ Tg > CASE TEMPE 


2 


ATURE - °C T, ~ JUNCTION TEMPERATURE - °C on CASE TEMPERATURE - °C 
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~ FT1869 tHRoucH FT1874 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


e FORWARD CURRENT RATING OF 1.25 AMPS DC AT T, = 100°C 

¢ BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS 

e MAXIMUM GATE TRIGGER CURRENT OF 200 uA ATT, = 25°C 

e IDENTICAL TO 2N1869 THROUGH 2N1874 EXCEPT ANODE CONNECTED TO CASE 
e RELIABLE PLANAR CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC (TO0-5) outline 


Storage Temperature T stg —65°C to +150°C 
Operating Junction Temperature ve —65°C to +150°C 
Maximum Currents and Power | 3 LEADS 
rms Forward Current To = 100°C Items) 1.57 Amps 016 DIA. 
(180° Conduction Angle) (Note 2) Ta = 25°C 590 mA 
Continuous Forward Current (Note 2) Tc = 100°C lec) 1.25 Amps 
T, = 25°C 430 mA 
Average Forward Current : Tc = 100°C lecavy 1.0 Amps 
(180° Conduction Angle) (Note 2) Ty, = 29°C 380 mA 
Surge Current Tc = 100°C lem(surge) 20 Amps 
(Rectangular Pulse, Peak, t. = 0.2 ms) . 
Peak Forward Gate Current — Te = 100°C lore 0.25 Amps 
Maximum Voltages (T, = —65°C to +150°C) 
Peak Reverse Gate Voltage VerM , 5.0 Volts ee eer Tee 
Peak Forward and Reverse Blocking Voltages View Vem FT1869 15 Volts Leads are gold plated kovar 


Anode internally connected to case 


FT1870 30 Volts Package weighs 1.23 grams 


FT1871 60 Volts 
FT1872 100 Volts 
FT1873 150 Volts 
FT1874 200 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otheriwse noted) 
SYMBOL CHARACTERISTIC © : "YP, MAX. UNITS TEST CONDITIONS 


ley Forward Blocking Current Vax = Rated V.,, Ro, = 1.0k2 
lex(125°C) Forward Blocking Current Vax = RatedVi,, Roy =10k2 
RX Reverse Blocking Current Vax = RatedV,,, Rey =1lOk2 
Ip (125°C) Reverse Blocking Current ; Vax = Rated Vay, = Rox = 10k 


lor Gate Trigger Current Vaan = 5.0V R, = 1002 
Ver Gate Trigger Voltage : Via = 9.0V , = 1002 
Tay Holding Current ; Vix = 5.0V Ig = —150 vA 
lor Reverse Gate Current Vox = 2.0V I, =0 
f On Voltage (Note 4) I-=2.0A 
dv/dt Critical Rate of Rise of Anode Voltage Vaa = RatedV,,, Ro, = 5000 — 


NOTES: *Planar is a patented Fairchild process. 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a junction to case and junction to ambient thermal resistance of 
20°C/Watt and 225°C/Watt respectively. . 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 

(4) Pulse Conditions: length = 300 us; duty cycle < 2%. 
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FAIRCHILD THYRISTORS FT1869 THROUGH FT1874 _ 


- MAXIMUM RATINGS 


FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE 
— HALF WAVE CONDUCTION® | -—— HALF WAVE CONDUCTION* (Note 3) 


Ip—FORWARD CURRENT—AMPS 
Ip-FORWARD CURRENT—AMPS 


0 
25 50 th) 100 125 150 25 50 75 100 125 150 
To~MAXIMUM ALLOWABLE CASE TEMPERATURE ~¢ Ta MAXIMUM ALLOWABLE AMBIENT TEMPERATURE —°C 


*180° Conduction Angle for 
Sinusoidal Current Waveform 
-—50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE 
- (Note 4) VERSUS CASE TEMPERATURE VERSUS CASE TEMPERATURE 


TT TTP tapasre | 
sh Ee a baal Hie 
Cima aes 
HHH 


5.0 


Ve — INSTANTANEOUS ON VOLTAGE - VOLTS 
Ig7 GATE TRIGGER CURRENT—pA 
Vg ~ GATE TRIGGER VOLTAGE — VOLTS 


0.01 0.05 0.1 05 1.0 5.0 10 “75-80-25 0286075 100 12 150 -75 -50 -25 0 25 50 75 100 125 150 
Ip —INSTANTANEOUS FORWARD CURRENT— AMPS To—CASE TEMPERATURE —°C | To CASE TEMPERATURE —°C 
| FORWARD AND REVERSE ALLOWABLE CRITICAL RATE OF RISE 
HOLDING CURRENT VERSUS BLOCKING CURRENT VERSUS OF ANODE VOLTAGE VERSUS 
CASE TEMPERATURE JUNCTION TEMPERATURE CASE TEMPERATURE 


"100 

b eee ee ee eee ‘Rex =5002 
1D noes a oa a g 
é sa on as an — 
s S el een ae el z 3 
2 = ea ee Sea” re 
z fe a a ee - 8 
3 = ae ER 53 
£ 2 —A esl ee as 
7 a ea ne: ST a 

I | aaa Cae ae 

ae corse cores eee ee cee 

= ee eae 

-75 -50 -25 0 25 50 75 100 125 150 25 50 75 100 125 150 


Tc— CASE TEMPERATURE—°C Ty- JUNCTION TEMPERATURE —°C To—CASE TEMPERATURE —°C 
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e FORWARD CURRENT RATING OF 1.25 AMPS DC AT T,. = 100°C 
BLOCKING VOLTAGE CAPABILITY TO 200 VOLTS . 


e MAXIMUM GATE TRIGGER CURRENT OF 2.0 mA AT 25°C 


RELIABLE PLANAR*® CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Maximum Currents and Power 
rms Forward Current 
(180° conduction angle)(Note 2) 
Continuous Forward Current 


Average Forward Current 
(180° conduction angle )( Note 2) 
Surge Current 
(Rectangular Pulse, Peak, t, = 0.2 ms) 
Peak Forward Gate Current 
Maximum Voltages 
Peak Reverse Gate Voltage 
Peak Forward and Reverse 
Blocking Voltages 


To = 100°C 
T, = 25°C 

To = 100°C 
T, = 25°C 

T. = 100°C 
T, = 25°C 

T. = 100°C 
To = 100°C 
To = 100°C 
To = 100°C 


FT1881 THRoucH FT1885 
PNPN SILICON CONTROLLED RECTIFIERS 


IDENTICAL TO 2N1881 THRU 2N1885 EXCEPT ANODE CONNECTED TO CASE 


T stg 


J 
le(rms) 
lerocy 
lECAV) 
leM(surge] 
lorm 


Vero 
Vem? Vem 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


ley Forward Blocking Current 
Ie (125°C) Forward Blocking Current 
lex Reverse Blocking Current 
Iay(125°C) Reverse Blocking Current 
lor Gate Trigger Current 


Ver Gate Trigger Voltage 
lHo Holding Current 
lor Reverse Gate Current 


Reverse Gate Current 
On Voltage (Note 4) 


lop(125°C) 


Critical Rate of Rise of Anode Voltage 


NOTES: 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and 


and a junction to ambient thermal resistance of 225°C / Watt. 
(3) Ambient temperature derating curves are derived with no external heat sink connected. 
(4) Pulse Conditions: Length = 300 us; Duty Cycle < 2%. 
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DIFFUSED SILICON 


—65°C to +150°C 
—65°C to +150°C 


1.57 Amps 
590 mA 
1.25 Amps 
430 mA 
1.0 Amps 
380 mA 
20 Amps 


0.25 Amps 


5.0 Volts 
30 Volts 
60 Volts 
100 Volts 
150 Volts 
200 Volts 


FT1881 
FT1882 
FT1883 
FT1884 
FT1885 


UNITS 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


PLANAR* THYRISTORS 


PHYSICAL DIMENSIONS 
in accordance with — 
JEDEC (TO-5) outline 


370 
335 OM 


Seatin 
Plane 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Anode internally connected to case 
Package weight is 1.23 grams 


TEST CONDITIONS 


Vax = Rated Vpy,, Rey = 1.0 kQ 
Vax = Rated Vij, Rox = 1.0 kQ 
Vax = Rated Vey, Rey = 1.0 kQ 
Vax = Rated Vey, Rey = 1.0 kQ 
Via = 9.0 V, R, = 1002 

Vag = 9.0 V, R, = 1002 
Rox = ©, R, = 1000 

Vox = —9.0V, 1, = 0 

Vex = —5.0V, 1, =0 

I; = 1.0 Amps 

Vaa = Rated V,,,, Ro, = 500 2 


*Planar is a patented Fairchild process. 


a maximum junction to ‘case thermal resistance of 20°C/Watt 


Ve - INSTANTANEOUS ON VOLTAGE - VOLTS 
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FORWARD CURRENT 
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*180° Conduction Angle for 
Sinusoidal Current Waveform 
—50 to 400 Hz. 


~ MAXIMUM RATINGS 


If -FORWARD CURRENT - AMPS 


of 
04 


min 


FORWARD CURRENT 
VERSUS MAXIMUM ALLOWABLE 
AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* 

(Note 3) 


te 


150 


Ta- MAXIMUM ALLOWABLE AMBIENT TEMPERATURE -°C 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE 
VERSUS FORWARD CURRENT 
Note 4) 


I¢- INSTANTANEOUS FORWARD CURRENT - AMPS 


HOLDING CURRENT 


VERSUS CASE TEMPERATURE 


seen ae 
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Tc - CASE TEMPERATURE -°C 
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Ig7 - GATE TRIGGER CURRENT - pA 


Iry Ip — FWD. AND REV. BLOCKING CURRENT— pA 
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ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE 


Vaa* RATED Vem 
Rex =5002 


RISE OF ANODE VOLTAGE—V/uS 


25 50 ths) 100 . 125: 150 
Te—CASE TEMPERATURE —°C 


FT2009 tHRoucH FT2014 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


© FORWARD CURRENT RATING OF 1.3 AMPS DC ATT, = 80°C 
© BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS PHYSICAL DIMENSIONS 
© MAXIMUM GATE TRIGGER CURRENT OF 200 “A ATT, = 25°C | JEDEC (10-5) outline 

IDENTICAL TO 2N2009 THROUGH 2N2014 EXCEPT ANODE CONNECTED TO CASE 379014 


.335 


RELIABLE PLANAR CONSTRUCTION 
ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures eat 
Storage Temperature t —65°C to +150°C Pe 
Operating Junction Temperature T, —65°C to +150°C See 
Maximum Currents and Power O19 Dia. 
rms Forward Current To = 80°C letrms) 1.57 Amps | | 
(180° conduction angle, note 2) T, = 28°C 590 mA .100 
Continuous Forward Current - To = 80°C lec) 1.3 Amps eek 
T, = 25°C. 430 mA 
Average Forward Current To = 80°C lecavy 1.0 Amps a ; 
(180° conduction angle, note 2) T, = 25°C 375 mA he 
Surge Current % 
(14 cycle sine wave, 60 Hz, peak) To = 80°C lem(surce} 15 Amps | 934 7 NZ _.045 
Peak Forward Gate Current ; | 
(pulse width = 8 ms) To = 125°C Ney 1.3 Amps a 
Peak Gate Power Dissipation Pom 0.2 Waitt peaue cH Sar pubes en 
Average Gate Power Dissipation Poy AV) 0.05 Watt Package weight is 1.23 grams 
Maximum Voltages (T, = +25°C to +80°C) 7 
Peak Reverse Gate Voltage Vora 6.0 Volts 
Peak Forward and Reverse ; Vem Vem FT2009 25 Volts 
Blocking Voltages FT2010 50 Volts 
FT2011 100 Volts 
FT2012 200 Volts 
FT2013 300 Volts 
FT2014 400 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) | 
SYMBOL CHARACTERISTIC TYP. _ ‘ TEST CONDITIONS 


ley Forward Blocking Current Vax = Rated Viyj, Rey = 1.0 kQ 
ley (125°C) Forward Blocking Current ; Vax = Rated Vi.), Veo, = —0.5V 
leo Reverse Blocking Current Vax = Rated Vp.4, Rox = 
Io (125°C) Reverse Blocking Current : Vax = Rated Vey, Roy = © 
lor Gate Trigger Current 7 Vaa = 9.0V, RR, = 1.0 k2 
Ver Gate Trigger Voltage Vag = 12V,R, = 1.0 kQ 
luo Holding Current Rog = ©, R, = 1.0 k2 
lo (80°C) Holding Current ; Rox = OR, = 1.0 ko 
lor Reverse Gate Current ; Vox = 6.0 V, 1, = 0 
lop(125°C) Reverse Gate Current ~ ; Vox = —6.0V, 1, = 0 
On Voltage (Note 4) : I; =1.0A : 
Critical Rate of Rise of Anode Voltage Vaa = Rated Vij, Re, = 500 2 


NOTES: . 

(1) These ratings are limiting values above which the reliability of the device may be impaired. 

(2) These ratings give a maximum junction temperature of 150°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 35°C/Watt 
and a junction to ambient thermal resistance of 225°C/Watt. 

(3) Ambient temperature derating curves are derived with no external heat sink connected. 

(4) Pulse Conditions: Length = 300 ws; Duty Cycle < 2%. 


*Planar is a patented FaircHild process. 
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FAIRCHILD THYRISTORS FT2009 THROUGH FT2014 


MAXIMUM RATINGS 


FORWARD CURRENT 


FORWARD CURRENT VERSUS MAXIMUM ALLOWABLE 
VERSUS MAXIMUM ALLOWABLE AMBIENT TEMPERATURE. 
CASE TEMPERATURE = HALF WAVE CONDUCTION* 
HALF WAVE CONDUCTION* (Note 3) 
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Ip-FORWARD CURRENT ~ AMPS 
I¢—FORWARD CURRENT—AMPS 


4 


*180° Conduction Angle for 
Sinusoidal Current Waveform 
50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE : 
VERSUS FORWARD CURRENT GATE TRIGGER CURRENT GATE TRIGGER VOLTAGE 


(Note 4) VERSUS CASE TEMPERATURE VERSUS CASE TEMPERATURE 
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FORWARD AND REVERSE ALLOWABLE CRITICAL RATE OF 
HOLDING CURRENT BLOCKING CURRENT RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE VERSUS JUNCTION TEMPERATURE VERSUS CASE TEMPERATURE 
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 9N2322 THROUGH 2N2329 


2N2322A THROUGH 2N2329A 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


¢ FORWARD CURRENT RATING OF 1.6 AMP DC AT T,. = 85°C 

e BLOCKING VOLTAGE CAPABILITY TO 400 VOLTS 

© MAXIMUM GATE TRIGGER CURRENT OF 100 vA FOR 2N2322 SERIES AND 

25 “A FOR 2N2322A SERIES AT T, = 25°C 


PHYSICAL DIMENSIONS 
' in accordance with 
_JEDEC (TO-5) outline 


, 370 nia 


e RELIABLE PLANAR CONSTRUCTION 


ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


tStorage Temperature . Tstg —65°C to +150°C sae 
tOperating Junction Temperature T, —65°C to +125°C 
t Lead Temperature (Soldering, 10 second time limit) +-230°C 
Maximum Currents and Power Ds 
rms Forward Current To = 85°C lems) 2.0 Amps 
(180° Conduction Angle) To = 25°C 490 mA earheae: 
Continuous Forward Current iT = 89°C lec) 1.6 Amps 
T, = 25°C 355 mA 
Average Forward Current TT, = 85°C lev) 1.0 Amp 
(180° Conduction Angle) T, = 25°C 310 mA 
TSurge Current To = 85°C leM(surge) 15 Amps — NOTES: 
("4 cycle, sine wave, 60 Hz, Peak) > All dimensions in inches. 
tPeak Forward Gate Current To = 85°C leew 100 mA rae ane cliy conn LA ee 
+Peak Gate Power Dissipation Tc = 85°C Pou 0.1 Watt Package weight is 1.23 grams. 
TAverage Gate Power Dissipation To = 85°C Porayy 0.01 Watt 
Maximum Veltages, (IT, = —65°C TO +125°C) 
TPeak Reverse Gate Voltage Vp, 6.0 Volts | 
| 2N2322 = 2N2323,)0 2N2324) =. 2N2325 = 2N23260=— 2N2327 2N2328  2N2329 
2N2322A 8 2N2323A 8 2N2324A 2N2325A 2N2326A 2N2327A 2N2328A 2N2329A 
TPeak Forward and Reverse = V4, Vex, 25 50 100 150 200 250 300 400 Volts 
Blocking Voltages . | 
TTransient Peak Reverse Vesm 40 79 150 225 300 350 400 500 Volts 


Blocking Voltage (5 ms Max.) 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC 


Forward Blocking Current 
Forward Blocking Current 
Forward Blocking Current 
Reverse Blocking Current 
Reverse Blocking Current 
Reverse Blocking Current 
Gate Trigger Current 
Gate Trigger Current 


lex 
tp (125°C) 
tI,(125°C) 
lax 
tIp,(125°C) 
tl,,(125°C) 
ler | 
t1¢7(—65°C) 
7JEDEC Registered Values 
NOTES: . . 


2N2322 through 


2N2322A through 
2N2329A 
TYP. MAX. 


2N2329 
TYP. MAX. 


20 
10 


UNITS 


100 


20 
10 100 
40 100 
350 


(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) Ambient temperature derating curves are derived with no external heat sink connected. 


(3) Pulse Conditions: length = 300 us; duty cycle << 2%. 


TEST CONDITIONS 


Ak= Rated V,,, 
Vays. Rated V,,, 
Vix= Rated V.,, 
Vax = Rated Vp, 
Vax = Rated V,,, 
VaK — Rated Vem 


Vin = 6.0V 


| 335 


Roy = LKQ 
Rey = 1kQ 
Roy = 2k 
Rox = 1kQ 
Ro, = 1kQ 
Ro, = 2kQ 
R, = 100 & 
R, = 100 2 


*Planar is a patented Fairchild process. 
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SYMBOL 


Ver 


#Vc(—65°C) 


*V,,(125°C) 
lax 


| 
Ne(—65°C) 


ty(125°C) 
tH,y(125°C) 


2N2322 through 
2N2329 2N2329A 


CHARACTERISTICS TYP. 


Gate Trigger Voltage 
Gate Trigger Voltage 
Gate Trigger Voltage 


Holding Current 
Holding Current 
Holding Current 


Holding Current 
Holding Current 
Holding Current 


MIN. 


2N2322A through 


MAX. 


UNITS 


TEST CONDITIONS 


Via = 6.0V 
Vi, = 6.0V 


Rey =1k2 
Rey = 2k 
Ro, = 1k2 
Rey = 2k2 
Rep = 1k2 
Rey = 2k2 


R, = 100 & 
R, = 1002 
R, = 1002 
R, =10kQ | 
R, =10k2 

R =10k9 
R, = 10k | 
R, = 50k 
R = 50k2 


+V,(85°C) 
+V.(85°C) 
dV/dt 


On Voltage 
On Voltage 
Critical Rate of Rise of Anode voltage 


MAXIMUM RATINGS 
FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM 


ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION * SEC WAVE CONDUCTION*(Note 2) 


PTET Mit : 
tt 


Trrocy | | 
inane + | 
Het \ HH | 


itr 


NUT 
TR ‘ NU 
CETTE TEN 


0.1 
NN 
eects Ee Mi *180° Conduction Angle 


0 0 
25 50 75 100 125 25 50 75 100 125. for Sinusoidal Current 
To~ MAXIMUM ALLOWABLE CASE TEMPERATURE —°C Ty MAXIMUM ALLOWABLE AMBIENT TEMPERATURE-°C Waveform; 50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


GATE TRIGGER CURRENT 
VERSUS CASE TEMPERATURE 


2.0 


IT — FORWARD CURRENT — AMPS 
I — FORWARD CURRENT— AMPS 


GATE TRIGGER VOLTAGE 
VERSUS CASE TEMPERATURE 


INSTANTANEOUS ON VOLTAGE 


VERSUS FORWARD CURRENT (Note 3) 
140 


Ig7— GATE TRIGGER CURRENT pA 
o @ 
°o ° 
Vet — GATE TRIGGER VOLTAGE — VOLTS 


ee ane 

2N23298 = KX 
je 

| | Pe PRY 


ar “50 -25 0 25 SO 75 100 125 
Tce—CASE TEMPERATURE —°C 


Ve —INSTANTANEOUS ON VOLTAGE —VOLTS 


ar “50 -25 0 25 S50 75 100 125 
To— CASE TEMPERATURE —°C 


ALLOWABLE CRITICAL RATE OF 
RISE OF ANODE VOLTAGE 
VERSUS CASE TEMPERATURE 


0 
0.01 0.05 0.1 0.5 1.0 50 10 
I¢— INSTANTANEOUS FORWARD CURRENT — AMPS 


FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 
JUNCTION TEMPERATURE 


HOLDING CURRENT VERSUS 
CASE TEMPERATURE 


Ty "HOLDING CURRENT ~MA 


Iry, Igy. FWD. AND REV, BLOCKING CURRENT—HA 


“75 -50 -25 0 


Te~ CASE TEMPERATURE — °C Ty~ JUNCTION TEMPERATURE —°C 


| dv/dt —CRITICAL RATE OF RISE OF ANODE VOLTAGE—V/us 


Te CASE TEMPERATURE — °C 


+JEDEC Registered Values 
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2N4096 ¢ 2N4097 « 2N4098 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR DEVICES 


e OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING. ee eS = 

e LOW FORWARD “ON”. VOLTAGE GUARANTEED AT 3 POINTS. | "PHYSICAL DIMENSIONS 

e LOW FORWARD AND REVERSE LEAKAGES GUARANTEED. in accordance with 
| JEDEC (T0-46) outline 


e PLANAR RELIABILITY BUILT IN. 


ABSOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures | 7 | | ae L 
Storage Temperature — 65°C to + 125°C . a eee ee 
- Operating Junction Temperature ~— 65°C to + 125°C ar Ray, Beso MIN, 
Lead Temperature (Soldering, 10 sec. time limit) + 260°C Maximum he 8 Bh oH Nd ae WE 
Maximum Power Dissipation : ee oso fet eat MeL 
Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 0.1 Watt tbe ie OREN ree 
Maximum Currents oS ane oak 
DC Forward Current at 25°C Case Tanperature (Note 2) 1.0 Amp. 
DC Forward Current at 25°C Ambient Temperature 175 mA 
Surge Current at 25°C Ambient Temperature (Note 2) | 4.0 Amps. ee es 
(14 cycle sine wave =8.3 msec) | ph Na 
Average Forward Current at 25°C Ambient Temperature 180° Conduction 130 mA De Ger ae ed tea 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


SYMBOL CHARACTERISTICS | UNITS TEST CONDITIONS 


_ Forward Blocking Voltage 2N4096 : dex «= 0.05 A, Rex = 1.0 KQ 
(T, = — 65°C to + 125°C) 2N4097 . 
2N4098 


| Reverse Blocking Voltage | 2N4096 | ro = 0.05 vA, Rex = 0 
(T, = — 65°C to + 125°C) 2N4097 | 
| 2N4098 


lex Forward Blocking Current | Rex = 1.0KQ. 
(at rated Vex) 


lex (125°C) Forward Blocking Current = 1.0 Ko 
| (at rated Vrx) 


tro ~ Reverse Blocking Current = 00 
(at rated Veo) 


tro (125°C) Reverse Blocking Current = 00 

(at rated Veo) oe 
ler Gate Trigger Current : Vax = 1OV, Ri = 1000 
ler (—55°C) = —- Gate Trigger Current : , 10V, R. = 1002 
Ver Gate Trigger Voltage | Vax = 10V, Ri = 1002 
Ver (—55°C) Gate Trigger Voltage Vax = 10V,R. = 1002 
Ver (125°C) Gate Trigger Voltage | R. = 10K 

| (at rated V_x) | 


Additional Electrical Characteristics on page 2 


NOTES: 
(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/° C); ee to ambient nee 
resistance of 500°C/W (derating factor of 2.0 mW/°C). 
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FAIRCHILD TRANSISTORS 2N4096 e2N4097¢ 2N4098 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


SYMBOL CHARACTERISTICS 

Ve On Voltage 

Ve On Voltage 

Ve On Voltage 

luo Holding Current 

lor Gate Leakage Current 

ler (125°C) Gate Leakage Current 

ton ~. Turn On Time 

tot Turn Off Time (see torr circuit) 
dv/ dt : Critical Rate of Rise 


(at rated Vex) 


REVERSE GATE-CATHODE 
LEAKAGE VERSUS TEMPERATURE 


- GATE CATHODE LEAKAGE - nA 


mre.) 


T, ~ AMBIENT TEMPERATURE - °C 


TYPICAL 


ON VOLTAGE VERSUS 
FORWARD CURRENT 


AO CY e 
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Ve ~ FORWARD ON VOLTAGE - VOLTS 


I; ~ FORWARD CURRENT - AMPS 


FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 
PERCENT OF RATED VOLTAGE 
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x 0 10 0 30 & 50 6 70 8 
PER-CENT OF RATED VOLTAGE 


3 


MIN TYP MAX 
0.95 1.15 
1.05 1.2 
1.2 1.6 
0.7 2.0 
0.13 25 
0.024 10 
0.56 1.5 
6.5 15 

1 200 


GATE CHARACTERISTICS 


GATE TRIGGER CURRENT 
VERSUS TEMPERATURE 


50 


Ig7 ~ GATE TRIGGER CURRENT - HAMPS 


0 862 8640 ise +100 +125 


nied AMBIENT TEMPERATURE - 


HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE 


NS 
NI NCE 


HOLDING CURRENT - mA 

mee 

| 
ZZ 
LAA 
an) aa 

[__/ 
We 
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lux 7 
[—] 
w 


1002 1.0KQ 10KQ 100 KQ 


Rox ~ GATE CATHODE RESISTANCE - OHMS 


FORWARD AND REVERSE 
BLOCKING CURRENT 
VERSUS TEMPERATURE 


fare 
a 
Zod 
a 
cae 
ane 
foe 
a3 
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Vex * RATED VOLTAGE 


Ty ~ AMBIENT TEMPERATURE - °C 
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Vez ~ GATE TRIGGER VOLTAGE - VOLTS 


ELECTRICAL CHARACTERISTICS 


- HOLDING CURRENT - mA 


- GATE RESISTANCE - OHMS 


UNITS TEST CONDITIONS 
Volts ll =175mA 
Volts I: = 250mA 
Volts I: = 500mA 
mA Rs = 00,R. = 1.0KQ 
nA I. = 0, Vex = — 6.0V 
pA I, = 0, Vex = — 6.0V 
psec |. = 200mA, lee = 10mA 
usec le = Ir 2200mA> 
Volts/ usec 


Ree = 1K9Q,RL. = 1002 © 


GATE TRIGGER VOLTAGE 
VERSUS TEMPERATURE 


te - AMBIENT TEMPERATURE - °c 


HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 
AND TEMPERATURE 


Ty * AMBIENT TEMPERATURE - °C 


CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 


_ EXPONENTIAL WAVEFORM 


dv/dt - CRITICAL RATE OF RISE - VOLTS/uSEC 


mK 


D TRANSISTORS 2N4096 02N409702N4098 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE MAXIMUM ALLOWABLE CASE 


0.8 
0.7 ;-—— —— aw 
0.6 }Sinusoidal Wavefor m--50-400 Hz \ 


le - FORWARD CURRENT ~ AMPS. 
o 


~ FORWARD CURRENT - mA 


3 


0 oi ee : 
5 30 3 0 2 60 75 +00 42 te 
Ty 7 MAXIMUM ALLOWABLE AMBIENT TEMPERATURE ~ °C Te - CASE TEMPERATURE - °¢ 


EEE 


50-25. ~220+2~«S 80S HOD ADS 


POWER DISSIPATION VERSUS 
CASE TEMPERATURE 


SWITCHING CHARACTERISTICS 


TURN-ON TIME VERSUS 
AMBIENT TEMPERATURE 


~ TURN-ON TIME - nsec 
toe - TURN-OFF TIME - usec 


Ty ~ AMBIENT TEMPERATURE ~ °C 


ov seciIRCUIT 
“dt 


MERCURY RELAY 
R NO 
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Te - CASE TEMPERATURE - *¢ 


TURN-OFF TIME VERSUS 
. ee file REVERSE 


Ip = Ip - FORWARD AND REVERSE CURRENT - mA 


dv 


dt 


‘ie 


_ YV 
0.632 — 
RC 


RATED VOLTAGE 


t ore CIRCUIT 


O Vaa=20V 


2n4o30 100g = IL 
: > (O) PULSEB” 
PULSE“A” 


© 


Olufd 


PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 usec. 


ANODE CHARACTERISTIC 


FORWARD CONDUCTION 


HOLDING CURRENT 


1 | . FORWARD 
H = - BREAKOVER 
= VOLTAGE 


10 V 


REVERSE | 
FORWARD BLOCKING 
BLOCKING VOLTAGE 


VOLTAGE 


REVERSE 
BREAKDOWN 
VOLTAGE 


E-AIRC HILD 
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OPERATION TO 125°C GUARANTEED WITH NO FORWARD OR REVERSE VOLTAGE DERATING. 


2N4108 ¢ 2N4109 e 2N4110 
PNPN SILICON CONTROLLED RECTIFIERS 


— 


LOW FORWARD “ON” VOLTAGE GUARANTEED AT 3 POINTS. 
LOW FORWARD AND. REVERSE LEAKAGES GUARANTEED. 


PLANAR RELIABILITY BUILT IN. 


SOLUTE MAXIMUM RATINGS (Note 1) 


Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 


Lead Temperature (Soldering, 10 sec. time limit) 


Maximum Power Dissipation 


Average Gate Power Dissipation at 25°C Ambient Temperature (Note 2) 


Maximum Currents 


DC Forward Current at 25°C Case Temperature (Note 2) 


DC Forward Current at 25°C Ambient Temperature 


Surge Current at 25°C Ambient Temperature (Note 2) 


(1% cycle sine wave =8.3 msec) 


Average Forward Current at 25°C Ambient Femperature 180° Conduction 


LECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


SYMBOL CHARACTERISTICS 
Vex Forward Blocking Voltage 
(T, = — 65°C to + 125°C) 
Vro Reverse Blocking Voltage 
(T, = — 65°C to + 125°C) 
lex Forward Blocking Current 
(at rated Vex) 
lex (125°C) Forward Blocking Current 
(at rated Vex) 
lro ~ Reverse Blocking Current. 
(at rated Vro) 
Iro (125°C) Reverse Blocking Current 
(at rated Vro 
ler Gate Trigger Current 
ler (—55°C) Gate Trigger Current 
Ver Gate Trigger Voltage 


Ver (—55°C) Gate Trigger Voltage 


Ver (125°C) Gate Trigger Voltage 
(at rated V-x) 


Additional Electrical Characteristics on page 2 


NOTES 


2N4108 
2N4109 
2N4110 
2N4108 
2N4109 
2N4110 


MIN 


0.2 


— = 65°C to + 125°C 


DIFFUSED SILICON PLANAR DEVICES 


PHYSICAL DIMENSIONS 
in accordance with 
_ JEDEC (TO-18) outline 


— 65°C to + 125°C 
+ 260°C Maximum 


0.1 Watt 
1.0 Amp. 
235 mA 
4.0 Amps. 
180 mA 
NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Anode internally connected to case 
Package weight is 0.44 gram 
TYP MAX UNITS TEST CONDITIONS 
Volts lex = 0.05 vA, Rex = 1.0 k2 
Volts | 
Volts 
Volts leo = 0.05 uA, Rex = © 
Volts 
Volts 
8 50 nA Rex = 1.0 ko 
5 20 BA ~ Rex = 1.0 kQ 
8 50 nA Rex = 00 | 
5 20 pA Rsx = 00 
0.060 0.2 mA Vax = 10V, R. = 1002 
_ 0.110 2.0. ; mA Vax = 10V, Rk = 1000 
0.58 0.8 Volts Vax = 10V, Ri = 1002 
0.75 1.1 Volts Vax = 10V, Rk = 1002 
= 10 k2 


0.4 Volts Ri 


(1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired, 
(2) These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 44.5°C/Watt (derating factor of 22.5 mW/°C); junction to ambient thermal 


resistance of 350°C/W (derating factor of 2.84 mW/°C). 
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FAIRCHILD TRANSISTO 


ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature unless otherwise specified) 


SYMBOL CHARACTERISTICS MIN TYP MAX 
Ve On Voltage 0.95 1.15 
Ve On Voltage 1.05 1.2 
Ve , On Voltage 1.2 1.6 
lHo Holding Current 0.7 2.0 
lor Gate Leakage Current 0.13 25 
ler (125°C) Gate Leakage: Current 0.024 10 
ton Turn On Time 0.56 1.5 
tots Turn Off Time (see tor circuit) 6.5 15 
dv/ dt — Critical Rate of Rise 75 200 


(at rated Vex) 


GATE CHARACTERISTICS 


REVERSE GATE-CATHODE 
LEAKAGE VERSUS TEMPERATURE 
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Ty ~ AMBIENT TEMPERATURE - °C 


TYPICAL 


ON VOLTAGE VERSUS 
FORWARD CURRENT 


a) 
dae 
A | | 


Ix > HOLDING CURRENT - mA 


RR ICICCL 
aE ec 


Ve - FORWARD ON VOLTAGE - VOLTS 


I; ~ FORWARD CURRENT - AMPS 


FORWARD AND REVERSE 
BLOCKING CURRENT VERSUS 
PERCENT OF RATED VOLTAGE 
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PER-CENT OF RATED VOLTAGE 


GATE TRIGGER CURRENT 
VERSUS TEMPERATURE 


S 


°5 “50 -2 


0 2 60 
Ty ~ AMBIENT TEMPERATURE - °C 


fe 


UNITS TEST CONDITIONS 
Voits l; =175mA 
Volts I. = 250mA 
Volts I; = 500 mA 
mA Rs = 0,R, = 1.0 KQ 
nA l, = 0, Vex = — 6.0V 
uA lL =0,Vc. = — 6.0V 
ps |. = 200 mA, lor = 10mA 
aS le = Ik 2200mA 
Volts/ us Rex = 1KQ, Ri = 1002 


Ver ~ GATE TRIGGER VOLTAGE - VOLTS 


GATE TRIGGER VOLTAGE 
VERSUS TEMPERATURE 


Rp * 102 
ee 
e 


~ 


+75 +100 #125 


Ty ~ AMBIENT TEMPERATURE - °C 


ELECTRICAL CHARACTERISTICS 


HOLDING CURRENT VERSUS 
GATE-CATHODE RESISTANCE 


1.0 kQ 10kQ 
Rox ~ GATE CATHODE RESISTANCE - OHMS 


0.1 
100 2 100k Q 


FORWARD AND REVERSE 
BLOCKING CURRENT 
VERSUS TEMPERATURE 


\ 
TRL 
MANNE 


Vey = RATED VOLTAGE 


HEIN 


iil 
8 : 
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Ix ~ HOLDING CURRENT - mA 


~ GATE RESISTANCE - OHMS 


Rex 


3 8 
= 
Neral 


HOLDING CURRENT VERSUS 
REVERSE GATE CURRENT 
AND TEMPERATURE 


Ty = AMBIENT TEMPERATURE ~ °C 


CRITICAL RATE OF RISE OF 
ANODE VOLTAGE FOR 
EXPONENTIAL WAVEFORM 


| IY 
| Lf 
ZA 


N 
a 


dvidt - CRITICAL RATE OF RISE - VOLTS/pS 


FAIRCHILD TRANSISTORS 2N4108 ¢ 2N4109 e 2N4110° 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS FORWARD CURRENT VERSUS 
MAXIMUM ALLOWABLE MAXIMUM ALLOWABLE CASE POWER DISSIPATION VERSUS 
oo AMBIENT TEMPERATURE : TEMPERATURE -g___CASE TEMPERATURE 
| . : 
ee ja es ces a ee 
a Soe a pee 


Seek ie (ee a 
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SWITCHING CHARACTERISTICS 


TURN-OFF TIME VERSUS 


TURN-ON TIME VERSUS FORWARD AND REVERSE 
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FAIRCHILD TRANSISTORS 2N4108 ¢ 2N4109 © 2N4110 
t ogg CIRCUIT 


O Vaa=20V 


1002 


| 2N4030 
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& 


PULSE B DELAYED FROM PULSE A BY APPROXIMATELY 100 us 
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ANODE CHARACTERISTIC 


FORWARD CONDUCTION 


HOLDING CURRENT 


| FORWARD 
Hho BREAKOVER 
VOLTAGE 
* LTE ee 
‘e) V 
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2N4212 THROUGH 2N4218 
PNPN SILICON CONTROLLED RECTIFIERS 


DIFFUSED SILICON PLANAR* THYRISTORS 


FORWARD CURRENT RATING OF 1.25 AMPS D.C. ATT, = 85°C 
BLOCKING VOLTAGE CAPABILITY THROUGH 300 VOLTS 
MAXIMUM GATE TRIGGER CURRENT OF 100 uA ATT, = 25°C 
RELIABLE PLANAR*CONSTRUCTION 
BSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-5) outline 


.370 
"335 DIA. 


tStorage Temperature | T stg —65°C to +150°C 
TOperating Junction Temperature | T, —65°C to +125°C ie 
Maximum Currents | oe | eee 
rms Forward Current (Te = 85°C letrme) 1.6 Amps ‘eile 
(180° Conduction Angle).(Note 2) T, = 25°C © . 490 mA aed | | | | 
Continuous Forward Current _ : To = 85°C pees 1.25 Amps 01601" 
TT, = 25°C 355 mA 
Average Forward Current To = 85°C leravy 1.0 Amp 
(180° Conduction Angle)( Note 2) TT. = 105°C 0.5 Amp 
: T, = 25°C 310 mA 
tSurge Current | | To = 85°C lem (surge) 15 Amps 
(14 cycle sine wave, 60 Hz peak) 
tPeak Forward Gate Current To = 25° . lorem 0.1 Amp Nes 
(180° Conduction Angie) es 
Maximum Gate Power (T, = 85°C) . RYZA 22.045 
+Peak Gate Power Dissipation ie Rep. | 0.1 Watt cone: . es 
tAverage Gate Power Dissipation PoMrAV) 0.01 Watt ° ailainasuieneeinches. 
Maximum Voltages (T, = —65°C to 125°C) . - Leads are gold-plated Kovar. 
tPeak Reverse Gate Voltage sts | Vero 6.0 Volts Anode internally connected to case. 
tPeak Forward and Reverse Blocking Voltages Vem Ve 2N4212 25 Volts Package weight is 1.23 grams 


2N4213 50 Volts 
2N4214 100 Volts 
2N4215 150 Volts 
2N4216 200 Volts 
2N4217 250 Volts 
2N4218 300 Volts 


ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 


SYMBOL CHARACTERISTIC . MIN. | TYP. MAX. UNITS TEST CONDITIONS 


lex Forward Blocking Current Vax = Rated V,,, Ro, = 1.0 k&2 
Tey(125°C) - Forward Blocking Current _ 20 200 HA Vax = Rated V,,, Roy = 1.0 k2 
rx ._—-___ Reverse Blocking Current 40 200 nA Vax = Rated Vey, Ro, = 1.0 k&2 
They (125°C) Reverse Blocking Current 20 200 uA Vax = Rated Vex, Rox = 1.0 k2 
GT Gate Trigger Current 40 100 BA Via =7.0V R, = 1002 
Tloy(—65°C) —- Gate Trigger Current 120 300 uA Van = 7.0V R, = 100 2 
GT Gate Trigger Voltage 0.58 0.7 Volt Via = OV, Roy = 1.0 k2, R, = 1002 
TVe67(-—65°C) — Gate Trigger Voltage 0.8 1.0 Volt Van = 7OV, Roy = 1.0 k&, R, = 1002 
TVe7(125°C), —- Gate Trigger Voltage 0.1 0.21 Volt Vaan = Rated Vp, Rey = 1.0 k&, R, = 1002 
lug Holding Current — sos 09 mA Via =7.0V Roy = 1.0 k2 
Thay(—65°C) = Holding Current. ae 1.75 7.0 mA Van=70V = Roy = 1.0k2 
lor Reverse Gate Current s .005 1.0 HA Vex = —6.0V I, =0 
TV, _ On Voltage (Note 4) | 1.7 2.0 Volts I,=3.14A 
dV/dt Critical Rate of Rise of Anode Voltage 150 V/us Va, = Rated V,,, Rox = 500 2 
tJEDEC Registered Values. . *Planar is a patented Fairchild process. 


NOTES: 
(1) These ratings are limiting values above which the reliability of the device may be impaired. 
(2) These ratings give a maximum junction temperature of 125°C with the maximum average power dissipation and a maximum junction to case thermal resistance of 18°C/Watt and a 
junction to ambient thermal resistance of 225°C/Watt. 
(3) Ambient temperature derating curves are derived with no external heat sink connected. 
| (4) Pulse Conditions: length = lms max; duty cycle < 1%. 


FAIRCHILD 


SEMICONDUCTOR 
313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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Be otis 


FAIRCHILD THYRISTORS 2N4212 through 2N4218 


MAXIMUM RATINGS 


FORWARD CURRENT VERSUS MAXIMUM FORWARD CURRENT VERSUS MAXIMUM 
ALLOWABLE CASE TEMPERATURE ALLOWABLE AMBIENT TEMPERATURE 
HALF WAVE CONDUCTION* HALF WAVE CONDUCTION® (Note 3) 
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*180° Conduction Angle for 
Sinusoidal Current Waveform; 
50 to 400 Hz. 


TYPICAL ELECTRICAL CHARACTERISTICS 


INSTANTANEOUS ON VOLTAGE | 
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